Evidence for a catalytic role of phospholipase A in phorbol diester- and zymosan-induced mobilization of arachidonic acid in mouse peritoneal macrophages.
Inositol phospholipid degradation and release of phospholipid-bound arachidonic acid was induced in intact peritoneal macrophages by exposure to phorbol myristate acetate (PMA) or zymosan particles. PMA, known to activate protein kinase C, selectively enhanced the deacylation of phosphatidylinositol (i.e., degradation by phospholipase A), while zymosan particles enhanced degradation via both phospholipase A and inositol lipid phosphodiesterase (phospholipase C). The release of arachidonic acid was found to correlate with the degradation of phosphatidylinositol by the phospholipase A pathway and could be dissociated from the phospholipase C-catalyzed cleavage of inositol phospholipids in several experimental situations: (i) when PMA was the stimulus, (ii) by the difference in Ca2+ dependence between the two enzymatic processes when zymosan was the stimulus and (iii) by the parallel inhibition by chlorpromazine of the phospholipase A pathway and arachidonic acid release, but not inositol phospholipid phosphodiesterase. In addition, phloretin, a reported inhibitor of protein kinase C, was found to inhibit arachidonic acid release and the deacylation of phosphatidylinositol. The results are consistent with a model in which arachidonic acid release is mediated by phospholipase(s) A and in which PMA or the phosphodiesterase-catalyzed degradation of phosphoinositides causes activation of the phospholipase A pathway via protein kinase C.